Sequential analysis of donor-specific antibodies and pathological findings in acute antibody-mediated rejection in a rat renal transplantation model.
Alloantibodies contribute significantly to renal transplant rejection by activation of complement and various cytokines with a variety of effector cells, and are a major cause of allograft loss. Although there is clinical evidence of antibody- and complement-mediated injury in renal transplantation, the mechanism of antibody-mediated rejection remains largely unknown. In order to understand the sequential production of antibodies and complement components, we presensitized recipient rats by skin transplantation. Anti-donor-specific IgG levels reached a maximum 2 weeks following presensitization after which the rats underwent renal transplantation from the same donor strain. We then evaluated sequential pathological findings based on the Banff classification and several factors related to graft rejection. In this presensitized model, peritubular capillaries were already dilated and stained for C4d. Neutrophil and mononuclear cell infiltration in these capillaries was detected beginning 2 h after transplantation. Donor-specific antibody IgG levels decreased rapidly and anti-IgG antibody stained glomerular and peritubular capillaries in the grafts beginning 2 h after transplantation. Additionally, several cytokines and complement components showed marked changes in the presensitized group. Thus, in the donor-specific presensitized recipient, alloantibodies and complement were activated immediately after transplant. C4d deposition in peritubular capillaries appears to be a key factor for the diagnosis of antibody-associated rejection.